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CLAIMS 



1 . A semiconductor device packagfe itj^nuf acturing 
method comprising: 

forming bumps (4, 4A) on elemen^ electrodes (5) 
of a semiconductor device (3) by a wire bOTiding method; 

positioning the semiconducti^>r device on 
thermoplastic resin sheet (7a) ; 

forming a thermoplastic /esin portion (7) for 
covering a portion of the semicondluctor device except for 
end surfaces (9) of the bumps by Aielting the thermoplastic 
resin sheet . through hot pressing of the theriaoplastic resin 
sheet and the semiconductor deyice; and 

cutting the thermop/astic resin portion after the 
hot p,^;essing, 

2. \A semiconcSjdcltor/ device package manufacturing 
method comprising: 

forming by a j^ire bonding method a bump (4, 4A) 
on an element electrode (5) of a semiconductor device (3) 
of an individual pieyce obtained by dicing a semiconductor 
wafer (1) ; 

positioijang one or a plurality of the 
semiconductor dej^ices on a thermoplastic resin sheet (7a) ; 

formiAig a thermoplastic resin portion (7) for 
covering a p/rtion of the semiconductor device except for 



an end surface (9) of the bump by melying the thermoplastic 
resin sheet through hot pressing of tpe thermoplastic resin 
sheet and each individual piece I of the semiconductor, 
device; and / 

cutting the thermoplastia resin portion after the 
hot pressing. / 

3. A semiconductor deviae package manufacturing 
method comprising: / 

forming bumps (4, 4A| on semiconductor device 
electrodes of a semiconductor wafer (1) by a wire bonding 
method; / 

dicing the semicondudftor. wafer on which the bump 
is formed to divide the jwaf er into each individual piece of 
a semiconductor device |3» ; / 

positioning one /or a plurality of the 
semiconductor devices on a| thermoplastic resin sheet (7b) ; 

forming a thermoplastic resin portion (7) for 
covering a portion of the sjemi conductor device except for 
end surfaces (9) of the bumps by melting the thermoplastic 
resin sheet through hot pressing of the thermoplastic resin 
sheet and each individual piece of the semiconductor 
device; and / 

cutting the themnoplastic resin portion after the 
hot pressing. / 

4 . A semiconductor device package manufacturing 
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method comprising: 

forming b\imps |(4, 4A) on element electrodes (5) 
of. a semiconductor wafer 1(1) by a wire bonding method; 

positioning a thermoplastic resin sheet (7a) on 
the semiconductor wafer; \ 

forming a thermoplastic resin portion (7) for 
covering a portion of the! semiconductor device except for 
end surfaces (9) of the bumps by melting the thermoplastic 
resin sheet through hot pressing of the semiconductor wafer 
and the thermoplastic resirl sheet; and 

dicing the semiconductor wafer and the 
thermoplastic, resin portion, which have, undergone the hot 
pressing. \j\ 

5. A semiconductor device package manufacturing 

method comprising: 

printing a circuit pattern with a conductive 
paste (12) in a thermoplastic resin portion that is located 
on an end surface side where the bump is exposed and 
belongs to a semiconductorl device package manufactured by 
the semiconductor device I package manufacturing method 
claimed in claim 1 or claim! 2 or -claim 3; 

hardening the conductive paste with a metallic 
particle (11) arranged in I a specified position of the 
circuit pattern; \ 

forming a thermoplastic resin portion (7c) for 
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covering a portion of the semicondiJctor device except for 
an end surface of the metallic partlLcle by positioning the 
semiconductor device package obtaimed after the hardening 
of the conductive paste on the tWermoplastic resin sheet 
and melting the thermoplastic rpsin sheet through hot 
pressing; and 

cutting the thermoplastic resin portion after the 
hot pressing. 

6. A semiconductor devijbe. package manufacturing 

method comprising: 

printing a circuit foattern with a conductive 
paste (12) on an electrodeV surface side of a semiconductor 

izj^d by the semiconductor device 
ciaimed in claim 5; 
hardening the cor^ductive paste with a metallic 
particle (11) arranged in p specified position of the 
circuit pattern; 

forming a thermoplastic resin portion (7d) for 
covering a portion of the aemiconductor device except for 
an end surface of the metaOJlic particle by positioning the 
semiconductor device package obtained after the hardening 
of the conductive paste qn the thermoplastic resin sheet 
and melting the thermop/Lastic resin sheet through hot 
pressing; and 

repeating cutting of the thermoplastic resin 
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portion after the hot pressing in specified times, thereby 
forming a multi-layer package. 

7 . . semiconductor device/ package manufacturing 
method comprising: 

printing a circuit pattern with a conductive 
paste (12) on an electrode/ surface side of the 
semiconductor wafer before the dicing of the semiconductor 
wafer and the thermoplastic Aresin portion, which have 
undergone the hot pressing, according to the semiconductor 
device package manufacturing mfethod of claim 4; 

hardening the condpctive paste with a metallic 
particle (11) arranged in ./a specified position of the 
circuit pattern; 

forming a therjio^lastic resin portion {7c) for 
covering a portion of the\ /semiconductor device except for 
an end surface of the merallic particle by aligning in 
position the semiconductor wafer obtained after the 
hardening of the conductive paste with the thermoplastic 
resin sheet and meltinjg the thermoplastic resin sheet 
through hot pressing; ai 

dicing the isemiconductor wafer that has the 
metallic particle and l^as undergone the hot pressing. 

8 . A semiconductor device package manufacturing 
method comprising: 

printing /a circuit pattern with a conductive 
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paste (12) on an electrode surface /side of the 
semiconductor wafer before the dicing of tne semiconductor 
wafer and the thermoplastic resin portaon, which have 
undergone the hot pressing, according to /the semiconductor 
device package manufacturing method of claim 4; 

hardening the conductive paste with a metallic 
particle (11) arranged in a specified position of the 
circuit pattern; and / 

obtaining a multi-layer structure by repeating in 
specified times process of forminA a thermoplastic resin 
portion (7c) for covering a portaon of the semiconductor 
device, except for an end surface of the metallic particle 
by aligning in positicm the semiconductor wafer obtained 
after the hardening on the / conductive paste with the 
thermoplastic resin sheet and melting the thermoplastic 
resin sheet through hot preasing, and thereafter dicing the 
semiconductor wafer that has the metallic particle and has 
undergone the hot pressing. 

9. . A semiconductor device package manufacturing 

method as claimed in any one of claims 1 through 4 and 6 
through 8, wherein when the thermoplastic resin portion (7) 
is formed, the thermoplastic resin sheet is melted and 
thereby covering the/surface of the semiconductor device on 
which the bump is ^/ormed except for the end surface (9) of 
the semiconductor/ device. 
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10. An electronic component 7^odule manufacturing 
method comprising: 

printing a circuit pattfern with a conductive 
paste (12) on a first thermoplastiq resin sheet (13) ; 

mounting a semicondXictor device package 
manufactured by the semiconductor device package 
manufacturing method claimed in iany one of claim 1 through 
claim 8 and an electronic colmponent (15) at specified 
positions of the circuit patterjjn of the first thermoplastic 
resin sheet; and 

forming a thermopla/stic resin portion (13B) for 
covering the semiconductor / package and the ..electronic 
component by alignin!a\in position a second thermoplastic 
resin sheet (ISA) wittH'the first thermoplastic resin sheet 
on which the semicon^^uotor device package and the 
electronic component are /mounted and melting the second 
thermoplastic resin sheet /through hot pressing, 

11. An electronic/ component module manufacturing 
method as claimed ±4. claim .10, wherein when the 
thermoplastic resin portion (7) is formed, a surface of the 
semiconductor device on which the bump is formed except for 
the end surface (9) o^ the biamp of the semiconductor device 
by melting the thermoplastic resin sheet. 

iS.. A method /for manufacturing a noncontact IC card 

havfng an antenna/ coil (26) for executing transmission and 
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reception between an IC chip and outside/ the method 
comprising: / 

printing a circuit pattern capable of being 
electrically connected to an IC ele/ctrode portion of the IC 
chip or a circuit pattern to be electrically connected to 
the IC electrode portion including a coil pattern that 
constitutes the antenna coil oiy a thermoplastic resin base 
material (23) with a conductiv^ paste (22) ; 

arranging a semiconductor device package on the 
circuit pattern in a manner /that the IC electrode portion 
of the IC chip of the semiconductor device package that has 
the IC chip and is lianuf adcured by the semiconductor device 
package manuf acturiina met/nod claimed in any one of claim 1 
through claim 9 is domiected to the circuit pattern; 

hardening the/ conductive paste; 

forming a thermoplastic resin portion (233) for 
covering the semiconductor device package by aligning in 
position a thermaplastic resin sheet (23A) on a 
semiconductor deviae package mounting surface side of the 
thermoplastic resrin base material obtained after the 
hardening of tne conductive - paste and melting the 
thermoplastic rosin sheet through hot pressing; and 

cutti/ng the thermoplastic resin portion after the 
hot pressing, /forming the card. 

13. A /semiconductor device package manufactured by 
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the semiconductor device package manuf actunang method 
claimed in any one of claims 1 through 4 and e/through 8. 
14 . A semiconductor device package manbf actured . by 

the semiconductor device package manufacturing method 
claimed in claim 9. / 

A semiconductor device-mounted component 
manufacturing method for performing/ mounting of a 
semiconductor device (414) on a cirduit pattern (416), 
which is electrically connected to the/ semiconductor device 
while being brought in contact witM a bump (413) of the 
semiconductor device and is formed yof a conductive paste on 
a pattern forming surface (423.) . at a. base material. (422),. 
the method comprising: / 

inserting the semiconductor device into the base 
material with the bump of the /semiconductor device put in 
an exposed state proxijCkte/y to the pattern forming 
surface; and \A/ 

forming a contacn:^ area increasing portion (418, 
1131, 1132) for increasing a contact area of the circuit 
pattern with the bump on the bump exposed on the pattern 
forming surface. / 

16. A semiccmductor device-mounted component 

manufacturing methodr as claimed in claim 15, wherein 

the cont-^ct area increasing portion is formed of 
an extension por;.^ion- forming member (450, 455, 457) brought 
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in contact with the bump or the pattern forming surface 
located in a vicinity of the bump when the contact area is 
increased, and I ^ 

the extension portion-farming member is 
pressurized against the bump or the pattern forming surface 
located in the vicinity of the bump. / 

17. A semiconductor devifce-mounted component 
manufacturing method as claimed iry claim 16, wherein, when 
the extension portion-forming in4mber has a cylindrical 
shape, a projecting portion (4186 is formed as the contact 
area increasing portion on/ the bump formed by a 
pressurizing operation ffq>r performing pressurization with 
the extension portion- fooniryg member. 

18. A semiconducttorr device-mounted component 
manufacturing method as claimed in claim 16, wherein, when 
the extension portion-farming member has a rugged portion 
(1561) at its tip (456)/ a rugged portion (1131) is formed 
as the contact area imcreasing portion on the bump formed 
by a pressurizing operation for performing pressurization 
with the extension nfortion- forming member. 

19. A semi/conductor device-mounted component 
manufacturing method as claimed in claim 16, wherein, when 
the extension portion- forming member has a cylindrical 
shape, a contacn: area increasing groove (1572) is formed in 
the vicinity/ of the bump by pressurizing the pattern 
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forming surface in the vicinity of/ the biamp by a 
pressurizing operation for performing ipressurization with 
the extension portion-forming member,/ thus exposing the 
biomp from the base material* 

20. A semiconductor device-mouited finished-product 
manufacturing method for encapsulating a semiconductor 
device-mounted component (421) manufactured by the 
semiconductor device-mounted componept manufacturing method 
claimed in any one of claims 15 through 19. 

21. A semiconductor device-mounted finished-product 
provided with a semiconductor pevice-mounted component 
(421). manufactured by the semiconductor device-mounted 
component manufacturing method c/aimed in any one of claims 
15 through 19. 

22. A semiconductor \ device-mounted finished-product 
manufactured by the semiconduator device-mounted finished- 
product manufacturing method alaimed in claim 20. 

23. A semiconductor defvice-mounted finished-product 
as claimed in claim 21, wh^ein the semiconductor device- 
mounted finished-product is/a noncontact IC card. 

24. A semiconductor/ device-mounted finished-product 
as claimed in claim 22, wherein the semiconductor device- 
mounted finished-product /is a noncontact IC card. 

25..^ A semicondijfctor device -mounted component 

manufacturing apparatus for performing mounting of a 
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semiconductor device (414) on a cirduit pattern (416), 
which is electrically connected to the /semiconductor device 
while being brought in contact with la bump (413) of. the 
semiconductor device and is formed of a conductive paste on 
a pattern forming surface (423) of d base material (422), 
the apparatus comprising: / 

a semiconductor device pressurizing device (473) 
for inserting the semiconductor / device into the base 
material with the bump of the semiconductor device put in 
an exposed state or an unexposed /state proximately to the 
pattern forming surface; and / 

a. contact, area increasing device (450, 4.53, .454, 
455, 457) for forming a contact area increasing portion 
(418, 1131, 1132) for imAreasing a contact area of the 
circuit pattern with thi|\ bimp on the bump exposed or 
located proximately to the nattern forming surface. 
26. A semiconductor/ device-mounted component 

manufacturing apparatus as ciLaimed in claim 25, wherein 

the contact area increasing device comprises: 

an extension portion- forming member (450, 455, 
457) for forming the corytact area increasing portion by 
coming in contact with che blimp or in contact with the 
pattern forming surface/ located in the vicinity of the 
bvimp ; and / 

an extension portion-forming member-use 



pressurizing device (454) for pressurizing the extension 
portion- forming member against the bump or the pattern 
forming surface located in the vicinity pf the bump. 

27. A semiconductor device-mounted component 
manufacturing apparatus as claimed in Jlaim 2 6, wherein 

the extension portion-forcing member has a 
cylindrical shape and forms a projectflLng portion (418) that 
serves as the contact area increasing portion on the bump 
formed by a pressurizing operation for performing 
pressurization with the extension/ portion-forming member- 
use pressurizing device. 

28. A semicohductoiVA cievice-mounted component 
manufacturing apparatus as clamed in claim 26, wherein the 
extension portion-forming memiyer has at its tip (456) a 
rugged portion (1561) and forms a rugged portion (1131) as 
the contact area increasing portion on the bump formed by a 
pressurizing operation for /performing pressurization with 
the extension portion- fc/rming member-use pressurizing 
device. 

29. A semiconductor device-mounted component 
manufacturing apparatus/as claimed in claim 26, wherein the 
extension portion-forming member has a cylindrical shape 
and forms a contact Area increasing groove (1572) in the 
vicinity of the bun(p by pressurizing the pattern forming 
surface located /in the vicinity of the bump by a 
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pressurizing operation for performing pressurization with 
the extension portion- forming mepiber-use pressurizing 
device/ thus exposing the bump fromr the base material. 
3(K A semiconductor devices-mounted finished-product 

manufacturing apparatus compris/ng: 

the semiconductor/ device-mounted component 
manufacturing apparatus clamed in any one of claims 25 
through 29; and / 

an encapsulating device for encapsulating the 
semiconductor device-moiinted component (421) manufactured 
by the semiconductor dovice-mounted component manufacturing 
apparatus. / 

31. A semiconductor device-mounted finished-product 
comprising the semiconductor device-mounted component (421) 
manufactured by the ^^^i^^^^^^^or device-mounted component 
manufacturing apuaratup claimed in any one of claims 25 
through 29. / / 

32. A. semiconductor device-mounted finished-product 
manufactured . yy the semiconductor device-mounted, finished- 
product manufacturing apparatus claimed in claim 30. 

33. Jy semiconductor device-mounted finished-product 
claimed iri . claim 31, wherein the semiconductor device- 
mounted finished-product is a noncontact IC card. 

34. / A semiconductor device-mounted finished-product 
claimfed in claim 32 , wherein the semiconductor device- 
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mounted f inished-promuct is a noncontact IC card. 
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